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two is everywhere equal for equal periods of time; or the "areal velocity" is constant
3. The square of the orbital period (or time) of revolution is proportional to the cube of the major axis of the ellipse, divided by the sum of the two masses.
The third of these laws again illustrates the way in which fundamental error has been permitted to creep into the standard college text-book Of all of the ordinary text-books in astronomy which the writer has happened to enter—not to find fault, but in a sincere effort to straighten out this tangled question of "what is energy"—only one mentioned the sum of the masses at all, as a factor in Kepler's third law. All others omitted it, making of the expression for the third law a special approx-imation as erroneous as is the formula y% M V2 for kinetic energy.                              ^
Indeed, until this single case was discovered, the writer was quite puzzled by the situation; for, according to all he knew of the elements of mechanics, the sum of the masses ought to appear in the statement of Kepler's third law. And yet here was standard text-book after text-book which made no mention of them! Was all that he thought he knew nonsense, or where else was the trouble ? In his quandary his heart went out to all those unfortunates who may have made serious attempt to under-stand the general principles of energetic action from the me-chanics taught in the colleges as a foundation.
If, now, all the laws of Newton be kept in sight at once, and those of Kepler with them, the elementary principles of all
mechanical action may be restated as follows.    In their literal
'                                              '
form they apply only to an energetic system consisting of a
single pair of bodies. In the sense that every portion of the natural universe may be—and, according to any philosophy founded on the Newtonian mechanics, must be—considered as made up of a large number of such pairs, with its distances, forces and motions all reducible to an equal number of com-ponents, one for each pair, they are universal in their appli-cation.             . '                                  '
I. Everywhere is space. No two bodies may be conceived as coincident, nor any one body as occupying zero space. The "occupation of space" has always constituted the fundamental definition of "matter."